The effects of intravenous hyoscine 0·4 mg and atropine 0·6 mg on lower oesophageal sphincter tone were studied in normal human subjects. Hyoscine and atropine both decreased the lower oesophageal sphincter (L.O.S) pressure by approximately 11 cm H 2 0 (p<O·Ol). There was also an increased incidence of reflux as seen by an indwelling PH electrode in the lower oesophagus.
The effects of intravenous hyoscine 0·4 mg and atropine 0·6 mg on lower oesophageal sphincter tone were studied in normal human subjects. Hyoscine and atropine both decreased the lower oesophageal sphincter (L.O.S) pressure by approximately 11 cm H 2 0 (p<O·Ol). There was also an increased incidence of reflux as seen by an indwelling PH electrode in the lower oesophagus.
These findings are relevant to the preoperative preparation of patients presenting for emergency obstetrical anaesthesia; since gastro-oesophagus reflux and pulmonary aspiration of acid gastric content continues to be a significant cause of morbidity and mortality.
A zone of increased intraluminal pressure exists at the gastro-oesophageal junction in man, which is alleged to act as a physiological sphincter. Contraction of this lower oesophageal sphincter (LOS) under normal circumstances prevents reflux of acid gastric contents (Cohen and Harris 1971) .
Pulmonary aspiration of gastric contents, with resultant chemical pneumonitis remains a major cause of maternal death associated with obstetric anaesthesia. (Arthure et al. 1969) . We have previously demonstrated that intravenous atropine 0 ·6 mg in fasting healthy volunteers decreases lower oesophageal sphincter (LOS) tone (Brock-Utne et al. 1976) . Any drug that lessens the sphincter tone, might increase the risk of pulmonary aspiration In patients requiring general anaesthesia.
This paper compares the effects of hyoscine and atropine on the LOS in normal control subjects.
SUBJECTS AND METHODS
Oesophageal manometric studies were performed in two groups of healthy volunteers aged between 19 and 45 years. All subjects gave informed consent. Any previous history of upper gastrointestinal surgery or disease, precluded entry to the study. The first group of eight volunteers received hyoscine 0·4 mg intravenously, and the second group of eight volunteers received atropine 0·6 mg by the same route.
Oesophageal motility studies were performed with subjects resting quietly in the supine position after a fast of at least six hours.
The apparatus and technique used for the motility investigation has been described in detail in a previous communication (Brock-Utne et al. 1976 ).
The motility tube used consisted of three portex polyethylene No. 54 plastic tubes assembled together at the distal end. Each tube has a single lateral orifice situated at 5 cm, 10 cm and 15 cm respectively from the distal tip.
The tube was passed orally until all recording orifices lay in the stomach. Throughout the entire procedure, each tube was continuously perfused with water at a rate of 0 ·19 mljmin., using a Harvard constant infusion pump. The tubes were connected separately to three separate transducers (Beckman Instrument Physiological Transducer, Model 215071) linked to an 8-channel Beckman R411 Dynograph amplifier and recorder.
The catheter was withdrawn slowly 0·5 cm at a time until the pressure recordings, and their alterations in response to swallowing indicated that all three orifices lay within the oesophagus above the LOS. The gastric pressure (GP), the LOS pressure (SP) and oesophageal pressure (OP) were recorded before and after intravenous injection of the drugs studied. The calculated difference recorded between SP, and GP, was termed the barrier pressure (BP). (Pressures were expressed in centimetres of water above atmospheric pressure.)
The LOS normally relaxes and contracts during swallowing, producing fluctuations in the pressure profile obtained, thus initially giving an abnormally low reading and then subsequently, an artificially high value. Any pressure change recorded during swallowing was therefore deliberately excluded, and time allowed for the pressure profile to settle to the previous pre-swallowing level, before continuing with the recording.
Respiration was monitered throughout using a tUbular pneumograph placed round the subject's chest, connected to the Dynograph amplifier and recorder system.
MEASUREMENT OF REFLUX
The presence of gastro-oesophageal reflux was measured using an intestinal pH electrode (Beckman 39042,) attached to the motility catheter at the level of the most distal orifice, 5 cm from the distal tip.
After a satisfactory sphincter profile was obtained, tests for reflux were performed utilising the pH electrode, placed 5 cm above LOS. With the electrode in this position the LOS was stressed by instructing the patient to cough and to perform valsalva manoeuvres with and without straight leg raising.
Reflux was Graded as Follows:
1. Free reflux, i.e. reflux without stress, was defined, as a failure of the pH to rise above 3·5 (5 cm above LOS). 2. Stress reflux, was considered to be present if the pH in the oesophagus dropped more than one pH unit during stress. 3. No reflux was present if pH was above 3, 5 even during stress.
RESULTS
The mean intraluminal pressure (±S.E.M.) obtained in all patients are shown in Table 1 .
In Group I the basal resting pressures in the stomach, L.O.s., and oesophagus were 24'8, 59·4 and 4·0 cm H 2 0 respectively. The mean barrier pressure (sphincter pressure minus stomach pressure) was 34·6 cm H 2 0. After administration of hyoscine there was a significant fall in the sphincter pressure (12·6 cm H 2 0 P<0·02), and in the barrier pressure (10·4 cm H 2 0 P<O'01) (Figure 1 ). Mean oesophageal pressure rose after hyoscine (3 ·5 cm H 2 0 P<O·I).
In Group II the basal resting pressures in the stomach was 28·3 cm H 2 0, in the L.O.s., was 59·5 cm H 2 0, and in the oesophagus was 5·2 cm H 2 0. The calculated mean barrier pressure was therefore 31· 2 cm H 2 0 (sphincter minus stomach). - Anaesthesia and Intensive Care, Vol. V, No. 3, August, 1977 After administration of atropine there was a fall in the sphincter pressure of (8· 6 cm H 2 0 p <0· 02), and the barrier pressure (11·2 cm H 2 0 P<O·Ol). The mean oesophageal pressure rose after atropine (3·6 cm H 2 0 P<O·l).
The gastric pH was unaltered by injection of hyoscine or atropine administration. The stress test for reflux was negative under basal con- ditions in both groups. However after the drug two subjects in both groups showed evidence of stress reflux, and free reflux was present in one subject, in both groups, after each drug.
DISCUSSION
The resting tone of the L.O.S., is currently believed to be the major barrier to gastrooesophageal reflux (Cohen and Lipshutz 1971) . In our study both hyoscine and atropine decreased L.O.s., pressure and increased the incidence of gastro-oesophageal reflux as seen by the lowered barrier pressure and pH results after these drugs. This suggests that there is an increased risk of acid regurgitation and aspiration during induction of general anaesthesia.
Crawford (1972) recommends substituting hyoscine for atropine as a premedicant for Caesarean section since the former notably reduces the incidence of awareness. Unfortunately, its effects on the L.O.s., demonstrated here suggests that this advice might be inappropriate unless its effects on L.O.s., tone can be countered.
We have previously shown that when metodopramide and atropine were given together, these two agents antagonise each other at the L.O.S., (Brock-Utne et al. 1976) reversing the relaxant effects of atropine, and we are at present studying the combined effect of hyoscine and metadopramide.
